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1020030016288 #^ 2003/4/7 

^ °JH^, 71^4, 7 }# $H ^£ ^<g# ^ofl *§^€ 

#^§T ^*1 ZLSlJl, ^"71 ^lS^^r, 7l^# ^W^Kr ^Tfl^, 7^ 4 V 

°fl ^*Kr ^Tflsq-, ^<S# ^1^1 ^flS Tflol 

H #^1 Hflol^^- ^1^, Hfloli^ ^ofl ^^-AVS|-7l- 7>^tt ^ 
#^*>^ TflojH ^T.}^ ^*Rr ^7^1^, ^7>W] 

°1H^ ^<£# iflM ^71^ ^ 5U°.^, ^is^-^ol i£ 

£ 4 
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1020030016288 #^ Qx}: 2003/4/7 

^l*}^ z\±nfyz\ aI^ejo^ 6\)v]e.] ^ zz. {Emitter for electron-beam 

projection lithography system and method of manufacturing thereof} 

£ 1^- ^^>^ el^ZLH^-s] Al^Eflofl ^fl-g-^ ^efloj MIS ^ ofln]Ei^ t 2 -^* £A]*1 

5. 2fe ^^>«j e^^-ff) Al^^ofl ^eflo] MIM ^ oflnlE^ JEAl^V 

5. 3a £ 3d^r 5. 1^1 ^efl^l MIS^ ^lS^* ^r^l^^-S. 

£ 4^r ^ ^1 ^Al^ofl 4^ MIS^ <Hl^lEi7> *fl-g-^ ^^>W] S^ZLE^ A] 

£ 5^=r TIME ^7)1^ «J-#lr ^H^ #?J1* nefl^olcf . 

£ 7a ifl*l £ 7h^r 5. 4^1 £A] ^ ^^ofl M IS^ <>1He1 ^S^S] *fll 

£ 8a £ 8d^ 5. 4°)} a. ^-^^i rcj-s. M IS^ ^l^Ei ^2:^ <2] ^2 
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" 1020030016288 H*>: 2003/4/7 

£ 9a ifl^l £ 9c ^ £ 6^1 5.*]$. MIM^g w}^^ 

100... MIS^ 110,210.. .71* 

120,220...^^ 130,230. . .7flo|H ^ 

131 ,231... till °1^# 132,232...^^ 

150... *1 sl 71* 151... 3l*l^B 

161,162...^^ 171, 172... *H 

200... MIM^ 215...^- 

<17> ^ el^ZLBl-Sl Al^^ofl 5£i£ ^ -$M|*M|fe oflnlE^ 

<18> ^^«H1 aI^H^^ 7l^ 4^^^ 7>^-^>7l ^^>^ cn| 

ne}sl (optical 1 ithography)7> H^V^S. °l-g-;sqoi #o_q-, ^ ^\±n.^S. 
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1020030016288 #^ 'UA- 2003/4/7 

-§: 7}$. £L4 u)*\}f>\jn. &5L$\ ^3 sl SI- ^ $lfe *M|tfl e^ne}-^ 

(NGL; Next Generation Lithography) 7} ^i^JL $14. °l^tr *MI*fl ^i^-4^S^ 
^^V«] ^iZiel-5q(EPL; Electron-beam Projection Lithography) , o|£r 2) ±.3.B±3\ (IPL; 
Ion Projection Lithography), ^-.sq^I ^4i^44 (EUVL; Extreme Ultraviolet 
Lithography), X^d ^^3.^ (PXL; Proximity X-ray Lithography) -g^l $14. 

^>^-ir 7]^ -#ofl ^i^l- 3H>iH(electron-resist)-I- Q*}^ 

tiling ##<5H ^o] ol-g-^ji o^rf. o^tr ^^>i|i *}^°\) 

~ 4°^ ^2:1" A$. ^1 D 1^7> i^S]^, ZL if 7}*1 <^7> £ 14 5. 2<Hl £ 

^l^H $14. 

<20> ^ £ 1^- %l-2isr> i a, &A*A *fl-g-^ ^Sfl^ 

MIS(Metal-Insulator-Semiconductor)^ ^HeKIO)^, ^s}^- 71^(11) ^°\) ^<g^(i2) 
4 7flo]H ^^"(13)^1 ^> ^Sl- 7^51 $14. ^-71 ^<3^(12)^ ^S\- 

n -|Ai ois^xl^, a o v 7 ] ^1 olH ^(13)^ ^-(Au)4 ^^^.S. 

0 ]M^4. 

<2i> £ 2* ^2:*}^, MIM(Metal-Insulator-Metal)^ <=H1^1^(20)^, ^e)^- 7l 

^(21) <^ #^r(22)4 ^^(23)4 t|]o|e ^^-(24)0] ^> 7>*1 

$14. #71 ^ ^-^-(22)^ ^*>3 ^Dl^(Al)4 x-il^cl^-(Nd) tr^AS o]s 
cH^Iji, ^-7] ^<3fK23)£r °cf^]:Sr <|HF44(anodized alumina)S ol-¥-<H*M, ^7} 
TlWH. #^r(24)£- ^-(Au)4 ^ ^^-^^14. 
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1020030016288 %^ Qt\: 2003/4/7 

<22> ^7}x& MlS^g ^1^1^1(10)^ MIM^ <fltilEl(20) zj-zj-^ ^<?1^(12 ( 23)£: 4i 

33 2flH^-S sflE^sH ^ ^V\]7\ *f-?\°- -f-^S oicf. 

^1^ ^ f2t 7>^1 ^Hfl^l ^nlEidO, 20 HI SH^TT, ^#(12, 23)3 ^}7\ & 

<23> £ 3a £ 3d^ 5. H ^efl^ MIS^ ^w^^g- cj-^]^ _o s 

< 24 > ^ £ 3a« ^S*}^, ^e]^ 7l^r(ii)^ 1^5)-^ n. ^e]^ 

^BV(12a)^r db^ ojo^, £ 3b ofl jea^ y><2}. ^o] a>S)-e]- 

(12a)-g: sfl^AS. sflE^t!: 4^-, 5. 3c<*H ^1 v±X\ A>£|.n}- 

(12b)# ^W". O.^, 71^(11)^ i^ofl^ ^ sfl^s] 7V^1 

^(12)^1 Ij^tj-. P^l^S, c 3d oll £Al^ tl}<2]- ^-o] ^<g^( 12 )^ ^ ^Tgofl £ 

^ ^r, ^-(Au)^r ^ ^-?flS 7llo]je ^(13)^- o]£\i$- 

&7\}?i-§r 7jx\?\} ^ 7>^1 MIS^ °\}v]-E-](10)7} ^^cf. 

<25> r: 2 ofl £A] ^ ^5fl^ MIM^ (20) 5L ^HH ^flS^^ ^>*V 

«o V, ?Hl 3*fl *H^t}. 
<26> ZLSUil, ^Eflo] o{| °1 Ej( 10 , 20)1- Z\}^}7) 3*lH^r, ^-7]*! W>Sf ^o] ^ 

^•5)-^ ^ #313- ^3 sflE^ #311- ^o§^(i2, 23)^ ^*Kn, # 

« 7>^1 ^#(12, 23) 3^1 Tfloje ^^-(i 3) 24)^- ^*Kr ^-^>J1 ^ 
-g: 7]^o> is}^ ^o] oicf. zleIji, ^sfls] ^Eldo, 20)<=H1 S^^, ^<S^ 

(12, 23)3 ^3±°)} 3*11 ^£^(12, 23) ^o)} -g-^*V ^7l^ n$_-5}7}7} o]^ 
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1020030016288 #^ Q ^\- 2003/4/7 

<27> ^ #5fl 7} ^9] n^f>}7] ?A°-3-*], 

M.^] o\] X2) 7i<£^ iflJfofl ^"^t!- ^.y}^ *T ^ ^l^^* ^S^T 

<28> ^ltt ^*>7l £ ^£r, 

<29> 71^-; 

oo> a o v 71 7l ^. ^ofl *i<2fs ^ 

<31> s£ 7 ) Q<£%- °)6\] <^*j- y 1 lol^*j4 > ^- 7 ] ^ o] ^ <$6\] 

Al^^o) oil D l ^ I" *H^"W. 
<32> <^7HH, ^"71 ^<3^8r ^S^^S o}^o]^_ ^ <&t)-. 

<33> ZL^JL, ^ofl aj--g- o]l X3) Ei ^ >^7l %7\ ^}°H ^ 

<34> ^7} 7flo]H tiflol^*^- =-4*. <^l^irfl ^"(Au), ^(Pt), W^Tf- 

(Al), El^(Ti) ^% v #(Ta)A5L ol^o^, ^7} *}^-8r °^^^7} 

7Brtb #^r, «fl^M ^Ef^(Ti), IH^ItetCAI) £^ ^Itet(Ru) JlS <>1^^ ^ 5^. 
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1020030016288 #^ 2003/4/7 

<35> *V3g ) Aj- 7 j Bflol^sj. ^5} -SO 5.5. °1 ^ ^ 

<36> ZielJL, £ ^£ f2f 7>^I ^^>«J ^l^E^ afla^-fr ^*Vcf. 

<37> ^-71 oIl^Ei^ 2flS^£r, 

<38> (7» 7l^r# 

<39> (14) ^-71 7l^r ^<£#^r ^*Rr #31; 

<40> (cf) a o v 71 ^03^ flofl £ ^ ^-4-* ^^tb TflolH #^r9) HIM 

<41> (ej-) <#7] Ufl o] ^6fl ^q-AV^-7}- 7}^ ^-g- ±^ #7] XI 

°1H €^ ^7>«] *m#^g- l^s}^ #7fl; ^ 

<43> <*j7HH, ^-71 7l^ ^^3. ^©iDlol ^ol aV^^Jl, #7} ?A<£^ <#7] ^ 

<44> H^JI, ^"71 (14) ^Tfl ^7) 7)% tfofl *§^f:}^ 3 ^ 

am ^ °1 3.°-, AV 7 ] ^ ^ofl ^A>^7> 7>W ^, ^ 
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1020030016288 #^ ^^>: 2003/4/7 

<45> #7) (p» ^1^, #7] SPM Sl^ZL^^l ^ Sfl 3flE-}0_ S 

^#sM7l^r ^1^; #7l ^ ^^^^ ^^r-i: #z^H ^T^Kr 

<46> #7} (p» #31^, #7l ^^>«] *K^2l 5.^61) efl^l^H# £3L*>^ #31 

sq-; #7l afl^iEf sfli£oj= 3flE^^ #31 2]-; #7l ^^>H ^ #7l 

efl^^H^l sflB^ofl sl*fl ^-g- °J=^>5H?l£r #312}-; #7l ^^>«J *V## 

# <£^-#3^ ^Tl^Ji, #7l 3l*l^B» iHl^b #3l;» 

<47> #71 #7}a] ^2:#^£r, 

<48> ( 7 » ^Wl*>fe #31 1 

<49> (q.) # 7 1 7l« #4| ^<£^-§: ^#*Hr #31; 

<50> (q-) ^-71 ^<£# ^1 <^*V !f-V\)£_ ^*Hr #31; 

<5i> (ej-) #7l -^el^-i- sflBi^s. 2flE^*>^ #31; ^ 

<52> (p» #71 (51-) #3HH #71 ^<3f^. #71 ^1 ^Sl€-^ °fl *fl2 ^ 

#3}-^^, #71 *fll ^ ^12 ^Sl^O. S 0)^-0] *\ TflolH ^£ $^*Rr 

#31 ;« *r sa^. 

<53> C^7H1^, #7l (e}) #31^, #7l *fll ^^2] &^o\] ^liHt £S.*>^ # 

T^lsl-; #71 efl*l^B# ^^o.S *H Bj ^ *Rr #3l2H #7l efl^liBt ^ p}^ 

as *H #71 *ni #sl^^r ^m*Rr #31 i^Rr ?M H>U-3s}th 



33-10 



1020030016288 2003/4/7 
44 4^4 ^Aj^l;^ #Afl4 ^^4. 

<55> £ 4^ ^ t^^l *fll ^HH 4^ MIS^ ^H^} 4 -§"4 44^ 51^:^44 A] 

^* 7fl44^-3. £.4^ £4 6 14. 

<56> £. 4% ^2:44, 44^ i:ZlE}3X] A^EA^-, 44(150)4 X^l £S4 

47} e114^H(151)# 44 a J* ^#4^ MIS^ 4144(100)4, #71 41*13(100) 

4 43 714(150) 4-°H 44#* ^44 4tr 44(161, 162)4, #71 4144(100) 
4 43 44(150) Al-oHl 7}7l## ^44 444 #71 41 4 ^ ( 100)4 43 44 
(150)4 4^41 «H44 44(171, 172)* i^44 ^#44. #71 4*1(171, 172)il 

<5?> ^ ^-^oii 4s. Aj-7i mis^ 4144(100)^, 44(no)4, #4 44(110 ) 441 ^ 
^4 44fKi20)4, #4 44^(120) 441 *§#4 4°m 4-^(130)* ?hR4. ^.3 
ji, #4 4°1H 44U30)£r #71 44^(120) 441 444 ¥^1^- ^#4 «114^# 
(131)4, #71 nil 4 ^#(131) 441 ^44 3fl4Jl3. ^44 47>^ 44^ 
(electron-beam blocking layer, 132)* i^44 t l #44. 

<58> #4 44(110)^.^^ 43^- 7l4^>l 4-§-€ ^ &4. ^-3:n., #4 44^(i20)il 
s.^ 43^- 44(110)* 44444 ^§44 43€- 444°- 3 <=>1¥^4 *r 44. #4 
44#(120)^ ^eH4^ 43 444 ^Mls ^4444 ^ 4^41 -2-44 44#°1 ^ 
#€ ¥ 44. 
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1020030016288 %:% QA- 2003/4/7 

<59> ^7} TflolH #^Kl30)£r «1H^§K131)4 *K^(132)JlS 

(Au), ^(Pt), <£-¥-*l^(Al), El^(Ti) S^r 3:W(Ta).2.S ^1^^ «r 5d^. ^ 
E)JL, TflolB ^(130)3] ^V^(132)^r °J=^^-(anodi zing)7> 7p^*r ^ 

4?o_sL o)^6\#t±. <^tfl, ^-71 #*}«3 ^>^(132)^ ^^(Ti), W^l^(Al) 5£^r 

<60> ^-71 TflolS ^^-(130)^1 Wfloli#(131)4 ^7>«] *V^(132)^r 2.^ ^3 

<6i> £ ofl pIe-K 100)^1 £M*1, A J-7l TflclH ^^"(130)^ tiflol^(131)^r 

7HH^ t§^S)ol, ^"71 ^7>«J *K^(132)-£ 

^^tf. u^-eH, ^7} tifloli^(i31)^ ^>^(132)^1 ^«fl ^4 

Q^AA ^ ^-ir 7>*l7fl ^4. ^, ^# 7>^1 tifl ol ^(131)4 ^ ^fl^i 

6.3. SflEi^^ ^7>«J ^#(132) AS. Ojs^^- Tfl o]H ^(130)£r 7>^7fl 
^7} ^T^lTfl €4. 

<62> <^U]-^ ^l^EKlOO)^ ^ TflolH ^^(130)^ ^4 T^l 

ofl ^^HMl &*}7\) ^Cf. ^1, TflolS ^(130)^ ^7} ^^^^ Tfl^lB 

^(130)* -f-^H u o V #^ ^A^\ #^>7ti ^ 7fl°lH 

^^■(130)^ ^]<4 «J-##(transfer ratio) a>°13 5. 5^ ZL2flH°ll JE^l 

£H £ 5^ ^.eflH^, J. Vac. Sci. Technol. B, Vol, 12, No. 2, Mar /Apr 1994 

Tfl^im f ^A^l ^(Kuniyoshi Yokoo) fe-S^l 7lH€ ^olcf. 
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1020030016288 H*}: 2003/4/7 

<63> £ 5^1 ZLEfl^l- 7\] o]H =^ 7 > ^^^^s. 

#^Kr 3* ^ 5*13". ^mtfl, ^nl^-(Al)-2.S ol^^l TflolB #^1 ^-^7} 
lOnnHH 20nmS ^- wfl ^2. ^M^Mfe ^-f^l, ^7} tfllf lO^H 10- 6 -2.S. 

1/lOO^iS. ^*l-7fl £t}. o)^ «.# a. #Bl^(Si)°.3. ol^c^^l TflolH 

<64> CfA] £ 41- ^-2:^3, «>S|- ^ 7>^1 ofl ^ ofl v] &\ ( 100 ) 

^ fl°H, 71^(110)^ TflojH ^(130) A}olofl TflolH ^«g-(v G )^r ^17>^ 

3(100)3.^3 &x\^o] «j-#^tq-. ol nfl f #71 ^ 7flo]H ^^-(130)^ ^ 

^6fl ^ « 0 ># ^^>^ ^m#(i32)^l £1*11 iH*l*l ^ 

7fl°lH #^-(130)3 ^f^l7> ##^4. ^N, TflolH 3^(130) 

^ ^17} ^£ ^ *KHK132H **fl*lfe ^7>«]ol t] 

H\ *#t£)*l ^rtb^-. 011*13(100)3.^3 *}7}^£r TllolH ^(130)-4 7l 

^(150) A>o]ofl «y 7 m"7>^ #<y-(V A H 7HrSM 7m(150)^ S^l £S 

^ x^} efl*l^B(15lHl ^1-^>711 o}ofl uj-e}, ^7} 3l*liB(151)^r ^7}«i 

#(132)^ $i\QSL£. SflEi^T}. O) nfl, ^7^* $n ^ *V 

4} (171, 172H 2)n ^n]t|(100)^- 71^(150) A}c>lofl 7>7l#o] o] 7 >€ *r &3-. 

<65> £ 6^ ^ *112 ^Al^ofl rq-s. MIM^ <>1H3^ ^£^14. 

<66> £ 6* %2i^, -g- af^ #71 MIM^ ^1*13(200)^, 71^(210)21-, ^-71 

71^(210) 3H1 ^€ ^ ^^"(215)21-, ^>7l ^(215) 3H1 ^€ 

(220)4, ^"71 ^#(220) $H TflolB ^^"(230)^: ^1^4. =l^\JL, #7l Tfl 

^lH #^-(230)£r ^"71 ^^#(220) ^<H1 nMIS ^^^#(231)4, >*7l 
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1020030016288 #^ ^*>: 2003/4/7 

«lMi#(231) $H ii^^l ^€ ^>^:#(electron-beam blocking 

layer, 232)-!: S^*H , ^<*fl <4^- MIM^ ^H^OO)^ 7) 

^(210)4 ^^#(220) a>o]^ a}* ^( 2 i5)ol ^5}^ afl^Ka^r MIS 

^ ofl^Ei(lOO)^ ^3:^ ^<^}JE1S, ol^oflA^ *}o]$-Qr Ti^Tfl ^*>7l 

<67> #7l 71 ^(210)^.3.^ 7l^ol A>-g-^ ^ ^rf. #7] ^ ^^(215)^: <Qr^ 

^lw(Al)3f vil o.c]^-(Nd) f^AS ^ifu^ ^ ^-71 ^^(220)^ ¥ 

^flS ^€ W^i-Kanodized alumina)^, ol^*) ^ 01 tf. 

<68> ^-7] 71HH ^^(230)^r ^#*r MIS^ ^PlBl(lOO)^ £0] ^01^(231)4 

y J ^#(232)^-5. ol^-^^lcf. ^-7) tifl ol^(231)4- ^7>wj ^^f,(232)# # 
€4 ^Stt MIS^ 100)°lH 4 ^^i}. 

<69> ^-71 MIM^ ofl^BK 200)^1 nofl 14s. Jl^£ ^^tlr MIS^ <HH^ (100)^ 

^^sr>H.S, <>H1 ^ o. ^^V7lS tH}. 

<70> ol^HlA-l^, £ 7a ifl^l £ 7h» ^*V^, £ 4^1 ^ nfs. M IS^ 

^He^ ^l^wj-^Bl ^1 ^AHl-i- ^T^mSLS. ^Z}7}3- . 

<7i> ^ £ 7a# ^^Tg ( 71^(110)* ^HlfV ^, 71^(110) ^Ml ^°1#(120)^: 

^^W. ^^H^-S, #7l 71^(110) CLS^r ^^ .^^15. 7>^5l 7> A}-§- 

^ ^ oirq. ol^^, 71^(110)21 I^a^ zi S.t£o\] <£^& 

7>^1 ^fi^ ^^M: ^^W. <>1 ^3€- #^°] #71 ^^^(120)* ^^1 £t} 
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<72> 5L 7bTr #7] ^^(120) *W «)Hi#(131)^: ^« £X| tb 3H4. 

y$mSL3,, #7) ^<3#(120) ^r, Pfl^tfl ^-(Au), ^(Pt), ^■Mw 

(Al), H^B(-^(Ti) Irf^CTa)* *L*^*K vacuum evaporation) Sfe 

(sputtering)^ ^*fl ^ ^*}%<L3.»\ #7l «1M^#(131)^- ^^«r7fl 

<73> £ 7c^ #7l «flol^(i31) $H #7}*1 ^m#(132)^- ^tr #*fl» 51 A ltr ^ 

oltf. ^^0.3., *l*r^ *r^(132)£: O <j=^^-(anodizing)7> 7}^ ofl^tfl 
El^^CTi), ^-f-^lwCAl) Sfe ^^l^-(Ru)^- #2]- (vacuum evaporation) ^ 
(sputtering)^ £|*fl #7] «1H^(131) <?H ^ ^^)^ ^X\^°.S.^ ^€ 

<74> £ 7d^ £ 7efe #7l ^*}^ *>##(132)# 3l*Rr *fl€-2.3. 3fi&N*Rr m ^ 

# HA]tr ^o]c|.. £ 7d^l w>sq- ^-o], ^7] ^7>«] ^>^(132)-i- 

SPM(Scanning Probe Microscope) Eli^i <2}sfl ^^>U^ °1^-<H^ 
°<^rsH?14. °1°H, -£ 7e^ 5=*1€ ^ £o] , #*}™ x>^(132)^ <£q-S:3*€ 

*KHKl32)-g- ^ (etching selectivity)* 7}x]E-3., ^^tfrSHl ^*fl 

<75> ^-7] ci-Tfll-^r 7\5\7\] S]^, £ 7e<i «>4 ^-o] <g^^r tMI* 7}^ aflo]^ 

#(131)^1- 5flEi^^ ^7.>«i ^#(132)o.S oj^cH^l TflolH ^(130)* 7^ ^ 
»ll *r€- MIS^ ofln)EKl00)7l- ^^4. 
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<76> ^ ( s. 7f ^*1 5. 7h^ ^"71 ^x}*] ^#(132)^: ^*Rr sflBjjLS. sflE^ijKr 

*fl2 £A}*V ^ojT^. oj*), £ 7f# ^"2:^, £ 7 C ^ #7lHH 

*K3:^(132)^ ^^l eflxl^BCR)!- ^, °}^t €*Hr nQ°-3. n^^. 

o) ufl, efl^ldiH(R) 2flB^^ (photo lithography) JEE^b ^^>U ^4iZL^ 

s)<2j. o^tiv^o] el^ZL^^l ^ 5U4. -£ 7g<Hl 

^^(132)^: °J^S:3M?lth °1 , #7>^ *KHK132) ^ s)]b^^ 
efl^^B(R)^ ^*fl i^*! 9X^ Q^^x] <y=^- 

^rsl-^cf. 4^-^, #*>^ ^#(132)51 ^^Vs)-^ ^flTl^JL, efl^l 

iB(R)f iB^M. °1 efl^l^H(R)^ iB^-c #7l ^iz]- ^ ^ 2E.b ^ofl ^ 
^ $14. ^i^, £ 7h^ w>^r ^°1 ^ofl 4€- MIS^ ^1^1^(100)71- 

<77> £ 8a £ 8db £ 4<>fl ^ MIS^ ^1 ^ *fl2 

<78> ^ £ 8a* , 71^(110)^8: ^«1*V ^, ^ 7^(110) #<*fl ^<?!#(120)^- 

^tV4. ^AHloflA-!^ Zj-oj, ^1-71 7l^( 110)^-5.^ ^15. 7>^ ^Sl 

rf. -% 7 ] ^<£#(120) 3H1 ^ el ^(141)^: ^W-. ^^1^-2.3., ^>7l 

^#(120) 3H1 ^el€-i: 5r«h7l^#SV(CVD) ^) ^3. ^^*]^<L3.^ 

^7} Al ^sl^#(141)-i- %^\?\] ^4. 
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< 79 > £ 8b^l «>S+ *fll ^S]€-#(141)^ £^ ^l^B(R) 

♦ ^, oil- i&sKr 3fl^l-2.S sflE^tbcf. o] nfl, efl*l^B(R) 2flE^^ 

iZLel-sl (photolithography) SE^r ^^zl^^ ^ ^^0] El^ZL^s] o\] 9] 

<80> °l<>H t £ 80^1 H*l€ v}<% Qo} t sflE^^ e^l^B(R)!- ^ 4^33. ^ 
*lll ^el^(Ul)^ Jf-g-# ^l^H ^l>l^b eH*l^H(R)» iB^tcf. 

<8i> £ 8d^r sflB^^ ^el€-#(141) $H *fl2 &!€-*( 142)* £ 

Al^ ^olcf. ^l^o_3., £ 8c^l ^# # S^ofl rfAl ^sl^ 5]-«|-7l^^-(CVD) 
^o\] 2]n ±^ ^3. ^^^SLsL*] *fl2 ^&|^#(142)# *8^*MI ^4. =L*\ 

sflBl^^ ^11 ^Sl^-#(141)^ ZL $\o\) ^2 ^^^#(142)^-3. <>1^-<H*1 Tfl 

°1B ^(140H ^HM, ^7] TflolS ^^-( 140 )^. T^Tfl £]o] Jf-g- 

<82> 7))o]3. ^^-(UO)* 7}# ^DlE-l(100')l: £ 4<^1 £^1^ ^^^^(100)^ ^ 

S<4 wjin^, *ll2 ^ si ^#(142)^1 ^<S#(120) ^| ^ ^e]^- 
#(141)31- ^1 s. 4<^1 S^s} el] 100)^1 aflol^(i3i)^- ^*>7fl ^Jl, *fl2 ^el 
^(142)^1 *fll ^El€-#(141) $H ^€ ^-8: £ 4<H1 5.*]$. E) (100)^1 
a J *te^(132)* ^^Tfl ^cf. 
<83> £ 9a ^*1 £ 9ctt £ 6°ll ^ ^o\) ^ MIM^ ^HbI^I ^ 

y o V ^# ^Tfl^^S ^^§>7l ^tt ^£t°14. °1^HH 7l#£]ir ^l^^l 5U°H 
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<84> £ 9a« ^-2:^, 71^(210)^- ^t"]*V * , zl 71^(210) #<^1 *}Jf ^i^- 

(215)^8: ^^tb4. ^13-2-S, #71 71^(210)^-3.^ ^ if-ns. 7}^ 
517V A>-g-^ ^ o^rf. olol^, 71^(210)^1 S^ofl o^l -tr(Al) J*}- ^^(Nd) 

^ ^*M3 <LS.^ #71 ^ *l^-(215)-8: ^ 

<85> - ololA-1, £ 9bofl £Al^ la}^ ^-ol, #71 ^ ^^"(215) $H °^^7> 7>^tb 
^r, ^tfl ^nl^-g- ^^VaI ?J -1, on- <#^s|-X|?l #$K\ ^mrfl t^c|i}t 
^^1^1 1}. ol t^^lM-b ^<^(220)# ^^>7ll ^t}. 

< 86 > th§-°-3., £ 9c°fl ti>Sl- ^-ol, ^<g^(220) wll ol^#( 231)31- ^ 

7}^ ^#(232)-2.S <^1^^1 TflolB ^^"(230)^: ^^.2-3*1, MIM 
^ o11ulE-l(200)# °1 n, #71 TllolM ^(230)£r ^l^^ ^oj*j. 

^tH ^ <8^€ <r ^, 71HB ^^-(230)^1 tillol^(231)ol 51^ ^°-3 

ol^-ol^jL #7.}^ *KHH232)°1 <#^3±7} 7}^ ^JL3 ^l^^^m ^-Mfe, £ 
7b vfl*l £ 7e<^l *3 Sfe £ 7b, £ 7c, £ 7f, 51 7g ^ 51 7h<^l 51*1^ ^ 

31- ^-^^71^ #7l 711 °1 B #^K230)# ^ 

<87> *V^, #7l TlHB ^(230)^1 °1^1*|3r 3-f°fl*r, S. 8a ^*1 £ 

8d*lH 7fl2:^-^3l- ^*<H #71 TllolH ^-^(230)* 

<88> -g- 7fl^m -g*l°fl* %Ka3. ^^Sl^-^M-, °1^ °iH3°2 ?H1 

£-<>HH ^#3 *1^1* 7>^1 7}5}^ olS.-a.Bl Cfoj:*}- ^ T^St ^^Hl7l- 

7>^^>Cf^ ol^ll^ ^Jolcf. ttJ-BM, ^1^*1 7l#3 iLJ: ^€ 

33-18 



1020030016288 #^ <H*>: 2003/4/7 

^€ TflolH ^^g- 7^711 ^Cf. oflplEi ifl^ofl ^71^ S^iL 
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i] 

7l*; 

#7} 7l* $H ^ 

^"71 ^ofl ^^tt «§^* *lH^*, ^7) Wflol^ iflofl 

n^s. *§^* s^-sRr Til °1H ^«l*Rr 3^ ^^<L5L 

^7>W1 S^ZLE^ A]^eflcy| 
2] 

*11 1^1 9X°]*\, 

^7} ^<£^gr ^el^ ^3^3}-JlS ol^^l 7^ f>}±= &7}^ b^zz.^ 

Al^eflSl oflulBl. 
3] 

*fl 1*<H1 91°]*], 

^7] 71*31- ^V 7 ] fg^s} Sp=L #^g- d ^l^Rr ^^S. 

S>TT ^7>W] Si 4lZL Al^^o^ d\]u]t]. 
[^T^ 4] 

*fl 3%H1 54^, 
aI^^o] oflDiEl. 
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13 T 1 * 5] 

Xl 1* HL^r XI 3*41 &<>H, 

[$^* 6] 

XI. 5*41 91°]*], 

^7) aflol^^ ^-(Au), ^(Pt), IHMwCAl), E^^(Ti) ^ Hl^( Ta )o.S 

s^zle^ Al^efl^ ofl el b\ . 
[^* 7] 

XI 5*41 5A°H, 

*7l Hl^(Ti), W^l-H-(Al) ^ ^M^-(Ru)-°S <X^f-<X^ 5" 

^oflAl ^6]^ ^W^l ^^AS <>1M*1 3* ^^-S. *>fe ^7>W] E^ZLH}^ 

Al^^o] 41*1^. 
[^* 8] 

XI 1* HL^r XI 3*41 &°H, 

*7l Tfl °1H tiflol^^4 °1^-<X^1 ^.g. 
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9] 

(7» 7l^i ^«l*Hr ^711; 

( MO ^"71 7^ ^ 0 H1 ^*Rr ^7^1; 

(Cf) ^^f^ ^l^L 7fl°lH Hfl°l 

^*Hr #7fl; 

[^^J- 10] 

^1 9lHl 

^•71 71^ ^E]^ ^]olTS]ol ^-^ o.S *Rr ^7>^ Sl^ZLE}-^ Ali^oj ofl 

[^T^ 11] 

^ 10%H1 91°]*], 

^7) CM") ^HH, #71 *|<3f^r ^-71 ^el^ SIM^ <£^*\^ 
€ AV^nVo_^ O] -LO^]^ 7$^r ^ <Lg. E]±_OL?}3} *}^2] o\)v) 

*-] 

12] 
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^-71 #7fl ^7} ^-fr *§^*Kf el T^l^fe 

13] 

*fl 12%H1 9X°]*), 

^7} #3HH, A oM ^ ^ $H ^^7> 7j-^*V ^, 

[^T 1 * 14] 

(cf) #7jHH, a o v 71 ^-(Au), ^(Pt), IH^IMAI), 

15] 

all 9%H1 5a°H, 

^-71 (e}-) tfTfloJM, #7] ^aVs}-7]- 7>^*V ^EHr(Ti), W^l^-(Al) ^ 

[^t 2 ^ 16] 
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**7H3 *v## ^ °<J=^3*€ *\)7)*\^ i^Kr 3 

[^T 1 * 17] 

*ll 9*^1 5a^-H, -*7l (n» #31 fe, 

H^*Rr #31 ^W^r ^ <5Hr 3*HJ S^ZLE^ Al^Eflo^ 6\] e} *fl 

18] 

(7» ^«l*Hr #31; 

( MO ^-71 7l# ^Ml ^<3#^- «§^*Rr #31; 

(MO ^-71 ^<3# $H *fll "S^tb #31; 

( A) ^7) *fll ^e]^-^8: ±.?&$\ n^SLS. sflB^Kr #7fl; ^ 
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W #7l (^) #3HH ^#^1 #71 ^<£#*1- #71 ^e]^ $H A)2 ^Bl 

^^-f-^-S^I, #7l *U * ^2 ^l^-^^l TlHB £^§- 

^■Tfl;!- ^l*Rr 53-8: ^JlS el^zLel-sl a]^^ o^eI ^fls^. 
19] 

*ll 18%H1 Sl^*), 
20] 

#71 #3HH, #71 *l<S#£r #71 ^Sl€" &x£-Qr <1#3M i§ Aj 

E-l ^2:^. 

21] 

*fl 18%H1 ^^^-1, 

#71 #31 *HI, #7l 7l^r #c11 ^>£*Hr ^rTjll- D] ^l^Rr 

^ ^iLS. *Rr ^7>«J Sl^5l-3l A]^^^ ofln]El ^S#^ . 
22] 
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#71 ^TjH^, ^-71 ^ ^ ^ofl ^a}^ 7 >^*> ^-fr 

23] 

*ll 18%H1 &oH, ^71 (^-) #71]^, 
#7l *lll ^^-#2] Jfl^liBt 

^■71 efl^l^Ht ^ ^ss. *H ^-71 a|) l ^^.^ +}^}^ ^} 3L^- 
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[£ 1] 
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[S. 3c] 
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IS. 7b] 
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[£ 8c] 




8d] 



100' 




[£. 9a] 




9b] 
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